ABSTRACT
INTRODUCTION
Population aging is one of the most striking phenomena in contemporary societies and it presents important developments and impacts for society and health systems. According to the World Health Organization a , the Brazilian older population will increase from the current 12.5% to approximately 30% by 2050. The magnitude of this process in the country makes it necessary to understand the demands related to the health of older adults a .
The situation becomes even more challenging for countries such as Brazil, where a number of particularities are present that potentiate the negative impacts of population aging on the social security system and, consequently, on the health of older adults. Among the main aspects to be observed in this context, we can mention poverty, low education level, social inequality, gender issues, abuse, lack of formal social support, low pension values, high prevalence of multiple chronic diseases, lack of leisure, misinformation, prejudice and disrespect, and the incongruity of the health system in the face of aging populations 13,a .
In this context, frailty should be understood as a public health priority, since it is highly prevalent, negatively affects the quality of life of older adults and their families, and demands high social and economic costs. In addition, it is an important predictor of falls, functional disability, hospitalizations, comorbidities, complications of existing diseases, institutionalization, and mortality 3, 4, 11, 17, 22 .
Frailty can be understood as a multifactorial, multifaceted, dynamic, syndromic condition, resulting from the existing arrangement between the biological, social, psychological, and environmental aspects that interact with each other in the course of human life and the relationships that are processed within it. Thus, health-related vulnerabilities must extrapolate the physical dimension and cannot be disassociated from domains such as cognition, humor, and social support 3, 4, 22 .
Population studies that use this concept and that evaluate frailty and associated factors in community-dwelling older adults are scarce in Brazil. The objective of this study was to analyze the factors associated with frailty in community-dwelling older adults.
METHODS
This is a cross-sectional, population-based study carried out with a household survey between October 2014 and March 2015, with a sample of 339 older adults aged 60 years or more living in the Northern Zone of the city of Juiz de Fora, State of Minas Gerais, Brazil. This study is part of a larger research project, and it corresponds to a cross-sectional profile of the second phase of a cohort, which begun in 2010.
The 2010 study consisted of 420 older adults and the participants were selected by stratified and conglomerate random sampling in multiple stages. The primary units were the census tracts. For the random selection, the tracts were grouped into strata defined according to the different types of health care to which the population of the tract was assigned, subdivided into primary care (Family Health Strategy [FHS] or traditional), secondary care, or uncovered area. We selected these tracts with probabilities proportional to their size (resident population, according to the 2000 Demographic Census), independently, in each stratum 5 .
For the 2014 survey, we estimated the calculation of the sample size from data from the previous work and from the results of the 2010 IBGE census related to the population of the delimited area, at the level of census tract breakdown. There were changes in the population and in the distribution of these tracts, which required the resizing of the representative probabilistic sample based on stratification and conglomeration. In order to neutralize the loss of panel members, who ceased to be part of the population surveyed over the years, we used the over sample method, allowing the initial sampling to be respected, as long as the initial population is known and statistical treatment and weight assignment are different between the groups that make up each situation of the panel member lost (cases of death, change of address without being able to identify the new address, long-term travel, long-term hospitalization, and entry into long-term institution) 21 . We selected age, sex and education level as the variables to mark the entry of new subjects. Thus, 248 older adults of the 2010 study and 175 new older adults (amounting to 423 older adults) made up the sample for the 2014 study.
The Mini-Mental State Examination (MMSE) was used as a screening tool for cognitive decline, linked to the process of both senility and senescence, which determined the need or not of another respondent. In the case of another respondent, the issues that require the self-perception of the older adult were not addressed. Researchers state that the education level influences the performance of the MMSE and the adoption of stratified cutoff points decreases diagnostic failures, since the education of the Brazilian population is quite diversified and the education level of most older adults is low 2, 19 . However, to date, there is no consensus on the cutoff points to be used in Brazil 20 .
From this perspective, we used the cutoff point used by the State Health Department of Minas Gerais, which uses this instrument for the evaluation of older adults. The minimum expected score for older adults with four years or more of education is 25 points, and the expected score for older adults with less than four years of education is 18 points. Lower scores indicate cognitive impairment b . Individuals who presented behavior in the MMSE suggestive of cognitive decline and who were not accompanied by family members or caregivers were excluded (n = 23).
The evaluation of frailty was performed using the Edmonton Frail Scale (EFS) 22 , adapted and validated for the Brazilian population 9 . The scale has eleven items that evaluate nine domains: cognition, general health status, functional independence, social support, drug use, nutrition, humor, continence, and functional performance. The total score can vary from zero to seventeen points: no frailty (0 to 4), apparently vulnerable (5 and 6), mild frailty (7 and 8), moderate frailty (9 and 10), and severe frailty (11 points or more). The outcome variable was dichotomized according to the frailty scores: frail and non-frail with cutoff point ≥ 7 points.
The first item of the EFS, the clock test, determines the respondent of this instrument: if the older adult fails it, the caregiver is responsible for responding the instrument. Older adults who were reproved with significant errors and who did not have a caregiver (n = 61) were excluded from the study on frailty 9, 23 .
The questionnaire used to identify the sociodemographic profile and health issues was standardized and pretested. The Patient Health Questionnaire-4 (PHQ-4) was also used to track anxiety and depression disorders, the Falls Efficacy Scale -International -Brazil was used to evaluate fear of falling, and the Lawton and Brody scale 16 was used to evaluate the functional capacity to perform instrumental activities of daily living (IADL).
The Lawton and Brody scale, although not having satisfactory standards of adaptation and validation for Brazil, is widely used in national research studies 1, 10, 24 and is mentioned as a tool for the functional evaluation of older adults in primary care, since 2006, by the Ministry of Health Absolute and relative frequencies were described, as well as the prevalence of the outcome. The chi-square test was used to analyze the association of the dependent variable with the independent variables in the bivariate analysis. Using Poisson regression, we analyzed the independent variables associated with outcome, controlling possible confounding factors (adjusted PR) in the multiple analysis. Statistical significance was analyzed using the Wald tests for heterogeneity and linear trend. For the analysis of the factors associated with frailty, we constructed a theoretical determination model with three hierarchical blocks of variables ( Figure) , adjusted for each other within each block. Variables with significance level ≤ 0.20 were included in the Poisson regression model and adjusted to a higher level.
The independent variables were grouped into three blocks: Block 1 with demographic and socioeconomic characteristics, Block 2 with the health of the older adult (divided into three sub-levels: 2.1 self-reported health variables, 2.2 self-perceived health variables, and 2.3 geriatric syndromes), and Block 3 with characteristics related to health services.
We used the software Statistical Package for Social Sciences (SPSS) version 15.0 in its module of complex samples, which considers the characteristics of the sample plan and significance level of 5%, and Stata 9.2, also considering the sample plan (module of survey data analysis).
We followed the Regulatory Standards and Directives of Research Involving Human Beings, according to Resolution 466 of the National Health Council. The Ethics Committee of the Universidade Federal de Juiz de Fora has approved the study (Process 771/916). The informed consent was read and signed by all participants.
RESULTS
The sample consisted of 61.1% of women. Average age was 74.3 years (SD = 8.24) and average education level was 4.2 years of study (SD = 3.47). Among the participants, 47.8% declared themselves white, 59% belonged to socioeconomic level C, 61.7% were married or had a common-law marriage, and 93.8% lived with someone. Catholics were 76.7% of the interviewees and 96.9% classified religion as important for their lives. Morbidity was reported by 89.4% of the older adults, walking difficulty was reported by 43.1% of the individuals, and 81.1% said they did not need help to walk. The need for the continued use of at least one drug was reported by 92% of the sample. A large proportion (44.5%) had a caregiver (96.0% of them had family members or friends as caregivers). Poor or regular health perception was reported by 41.6% of the older adults, 53.7% reported regular or poor health in relation to vision, and 27.1% in relation to hearing (Table 1) . 
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Frailty was associated with females, age increase, socioeconomic levels D or E, low education level, widowhood, difficulty walking, and the need for an auxiliary device to walk. Frailty was more frequent among those who had a caregiver (p < 0.001), poor or regular perception of vision (p < 0.001), depression (p < 0.001) and anxiety disorders (p < 0.001), those who reported falls (p = 0.002), and those with functional dependency (p < 0.001) ( Table 2) .
Five variables remained associated with frailty in the multiple regression model ( 
DISCUSSION
Prevalence of frailty was 35.7%, which is similar to that found in other national studies that have used the same tool to operationalize the outcome. In the study of adaptation and validation of the EFS in a sample of Brazilian older adults, prevalence was 31.4% 9 . In the research carried out by Fhon et al.
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, 39.1% of the subjects presented some degree of frailty. Prevalence was 30.1% in another study carried out with older adults treated at a FHU unit in a municipality of São Paulo, Brazil 9 . Duarte et al. 7 estimated a prevalence of 39.2% when investigating frailty in a sample of older women. Discrepancies in prevalence, varying between 4.0% and 59.1%, are also found in the literature 3, 4, 11, 12, 24 . However, it is important to note that these divergences can be attributed to the different theoretical models and the operational tools adopted to measure frailty, as well as the issues of methodological nature, such as type of study, characteristics, and selection criteria 3, 4, 11, 12, 24 . Frailty can be conceived as an evolving concept, as there is no common definition among researchers. This fact implies different tools and types of evaluation 3, 4, 8, 11, 22, 25 . Therefore, there is a wide range of possibilities to explore and interpret this syndromic condition, which makes direct comparisons between the prevalence estimated by the studies questionable. Researchers in the area also say that, given the lack of common definition surrounding the subject, it is important to keep in mind that the available evaluation tools are not exclusive but complementary 3, 4 .
Other studies indicate an association between gait difficulty and use of auxiliary device and the evaluated outcome 12, 24 . These factors are directly related to the physical dimension of frailty. The triad of sarcopenia, neuroendocrine dysfunction, and immune alteration has been proposed as a vicious cycle of gradual decline of energy, resulting in increased dependence and susceptibility to aggressors
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. Sarcopenia is characterized by the progressive and generalized loss of skeletal muscle mass and muscle function (strength or performance) associated with aging; consequently, it generates weakness, fatigue, and reduced tolerance to exercise and ability to perform daily activities 5 . The reduction in neurocognitive speed is also indicated as an important component of frailty in older adults, capable of predicting slow gait 23 . In this way, frail individuals report difficulty in walking and need for an auxiliary device to walk. Environmental issues and frequent health conditions in older adults, such as falls, morbidities, functional dependence, and fear of falling can also explain this difficulty and the use of assistive technology.
Depressive disorders and depression are strongly related to frailty, falls, and decline in functional capacity and quality of life. Older adults with depressive disorders tend to reduce the level of physical activity, social participation, autonomy, and independence in carrying out activities of daily living, contributing to the perpetuation of the vicious cycle of frailty 6, 11, 14, 24 . In addition, cognitive impairment is commonly found in older adults associated with different types of depressive disorders 6 . The literature also reports that, there is an increasing tendency for depressive symptoms to be developed as the level of frailty increases 11, 15, 24 .
We observed greater frailty among older adults who have caregivers in this study. With the increase in frailty among older adults and the intensification of this syndromic condition, we can expect a greater degree of functional dependence, greater use of health services, and greater demand for health care, social support, and institutionalization 3, 4, 21, 27 . In our study, as reported in the literature, a family member or friend takes responsibility for caring for the older adult 18 . Keeping the older adult in the community, having a caregiver to supervise him or her, and providing the necessary health and social support can be an important alternative to avoid institutionalization and to maintain quality of life. The higher prevalence of frailty among those who have caregivers can also be explained by the fact that the need for caregiver is a consequence of frailty. However, we highlight that no studies were found that have specifically explored the relationships between frailty and caregiver.
This study corroborates the association between frailty and functional impairment widely discussed in the literature [10] [11] [12] 14, 17, 21, 24, 26 . The frailty syndrome is considered a dynamic process, leading to a spiral of decline of several systems, responsible for increasing the status of frailty and for promoting or intensifying other conditions, such as autonomy and functional disability. Both functional disability and frailty can be understood as a complex construct, resulting from the interaction and the way in which various factors, whether biological, psychological, clinical, social, or environmental, are articulated for each older adult. Predictors of mortality among older adults are also important 3, 4, 11, 17, 25 . Research studies in different populations also describe the existence of a growing association between a higher degree of functional impairment and higher levels of frailty 10, 11, 17, 24 .
The use of EFS also allowed us to stratify the levels of frailty and to identify those who are considered as apparently vulnerable, also called pre-frailty, who are at high risk of evolving to a status of frailty. The values estimated in this research corroborate the data available in the literature 7, 8, 10 . Although the apparently vulnerable group is the one most at risk of progressing to frailty, we need to consider that the course and the development of this syndrome are extremely variable and affected by the complex network in which the individual is placed. This condition is reversible, especially in the early stages, and even in more advanced stages, the reduction of the severity of the condition can also be achieved, allowing benefits for the older adult, family, society, and social and health systems 3,4,a . This research was conducted with high methodological rigor. We took the necessary precautions in the sampling process and similar results were pointed out in the literature 7, 8, 10 . Considering the use of sample weights, even if the sample were to be expanded, little variation would exist for the parameters estimated in this study.
The use of the EFS is still incipient in Brazil and the main limitations of this study are associated with the history of fragility in the adaptation of the EFS to the Brazilian context and the use of the clock test, even as an integral part of the EFS, in populations with low education level.
With the demographic and epidemiological changes, we need to understand the health dynamics of the older population and how this relationship occurs at the individual and social levels, as well as in relation to the health and social systems. The WHO a advocates the realignment of health systems, focusing on Primary Health Care, identification of the special needs of frail older adults, and changes that allow the sustainability of these systems. It also warns about the importance of recognizing frailty as a public priority.
Based on this perspective and the assumptions present in the Brazilian Health Reform, we consider the EFS as a particularly useful instrument for the systematic tracking and management of frailty in community-dwelling older adults; therefore, the EFS would fit into the context of Primary Health Care. It is an instrument compatible with the reality of the Brazilian system and it brings central and structural issues for the SUS in its concept, such as expanded conception of health, interdisciplinarity, and multidimensional approach. These characteristics allow the EFS to contribute with the universality, equity, and integrality of the care of the older adult.
The recognition of the most vulnerable groups and the understanding of the factors associated with frailty, considering their multifactorial nature, are primordial tools for the elaboration and implementation of actions and strategies of health prevention, rehabilitation, and promotion. They can also be used to plan health care models, which address the main problems that affect the older population.
